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(57)Abstract: 

PROBLEM TO BE SOLVED: To execute axis adjustment and 
"astigmatism adjustment of an electro-optical system rapidly, stably 
and automatically, by detecting the difference between a charged 
particle beam and an optical axis of an electron lens based on an 
- irradiation position of the charged particle beam obtained by a 
two-dimensional detector and shifting of a deflection range of the 
charged particle beam by a scanning deflector. 
SOLUTION: An electron beam irradiation position on an electron beam 
irradiation position detecting surface 41 is a position (Wi) proportional 
to a scanning deflection signal IDF, if the position is in the paraxial 
region of an objective lens 8, but an actual electron beam passing 
through the objective lens 8 is shifted to Wpi by receiving an influence 
by an intrinsic aberration of a lens. The difference between Wi and Wpi 
is affected by the position of incidence and the angle of incidence of 
the electron beam entering the objective lens 8. A waveform having 
the maximum scanning width symmetrical vertically with respect to 
zero is given, on the spot, to the waveform of the scanning deflection 
signal IDF to be given to a deflector. The axis shift relative to the 
objective lens 8 and the axial angle shift relative to the optical axis of 
the electron beam are detected from the difference between the 
actual electron beam irradiation position at the time Wi and the 
electron beam irradiation position Wpi. 
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-f ^ > h ;i/©K)^^ 6*f^ W >X««t^fr 5 2 £ 
SSlMt 1 2 ttff 3fc¥*tt©£:-raflrP**. AWA 
©a 0K.kSW.ScB:. *5*>i;j&ttiS§h£*fcte>'5;i. 
I/— >a>Sfc(i^CioTai 4©i'5{C*i>6T 
B<o Sfc, il5l:tt@ 1 5 CSti^ftf- X;P_h© 

[0 0 7 4] *tt©^tt*<t>tt£lfeA,T±T© 
ig*SWAU iSjctfWAD ©Sife-5SS*g|l 1 £fflV>T 

^5. C©it^i>fttt©»!ai/>Xi^Stt 

^WflBWffiMfttHBi 4 1 ±T«MW^«©-rn<h H» 
9 £#jl<E>ttS. 

[0 0 7 5] 

[&9] 

Wi6= gTz i ) X w02 + "h7z D X v02 
= MXw02 
(g (z i ) =M, h (z i ) =0) 

m^'fr-o ft&.<Dtt%> U>X®&GLWV<D$> tztzWf ft 
S. v02 : |WID<ttgSS^©^fiST©*f.fc^WM 

£o 

[0 0 7 6] ^ttgwa i teSU 0T*^t>$tl 

So 

[0 0 7 7] 
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[IS 1 0] wai=MXwaO 
fztzL 

waO=(zD-zO) x (0L-0U) 

&-?t, KK^xft^iRMffiawpiafti i -cafes 

[0 0 7 8] 

[ft 1 1] wpi=WiO + waO 

»fif^tta4 UTttWt*. *©«?SH1 2\Z^ 
To Il»JRlS4A;ftMfilwiliftl2T* 

. [0 0 7 9] 
' [ftl 2] 

w i = wpi + CDXwpi • wpi » wpi 

[0 0 8 0] fztcL, wpi = xpi + i X ypi^ffi < t 

S13 tte&o 

[0 0 8 1] 
[ftl 3] 

wpi = x pi — j X ypi 

[0 0 8 2] CD tt3BftJRI6ff***toU. *©»Jffl 
ZD {Cft#1-^)o fOi^t^l 3^ 
To 31*©««*©i*fctt, CD ©**td/jN$^ZDl 

[0 0 8 3] L^U ££"1?^ *M&U>X^OAi*A 
g£a 0£±fB<a^fi«l£§£<fc^T&ffiT &<DT\ iRH 
«*0**ttOTAtfZD20<fc5a:tt«Kia«r-5tA 

[0 0 8 4] ::ta»M«o^i.o AWAU <h 

AWAD tt*r-C^*»T*S©T. ai4(D^77» 

!ta0B^n6OffttLT*e6n-6 B £n£ft 1 4 
[0 0 8 5] 

[ftl 4] a 0 =(aOU+ aOD)/2 

IEiTTAL 2 £KlJ;oT> 1 lOJC^M^t^ 
ttttl 2BU *i*i^lDzli:»LTftfl 

ft&T\ 1 l<fcl 2 ©2fiSjft©jK«»4 (w= (LO-LA 
2 ) x a 0 , z =L A 2 ) 

[0 0 8 6] SfciftfiU l©*^ft^tt(0&-rftffi0 
OliaO t»-75< ^>hn-f ;HftfP»jE*?7 , XT 
TAL 2 rt>Sftl StCcfcoTJRa&'&nS. 

[0 0 8 7] 

[ftl 5] (9 0 = 77 2 XTTAL 2 - a 0 
SfoTBil (w=(L 0 -LA 2 )Xa 0 , z=L 

A 2 ) £51£M^<9 0 = 77 2 XTTAL 2 - a OCDUUtL 



[0 0 8 8] 

[ft 16] x=0OXz+xO 

(9 0 = 77 2 xTTAL 2 -a 0 

xO = ((LO-LA 2 )Xa 0 -LA 2 xeol 

Sr77^ * > h =W )lT~<DW)ftmiEftm*&* T 1 , 

[0 0 8 9] 
[ftl 7] 

* Q +LA g xe 0 

LA 2 -LA l 

X O + (2XLA 2 -LA 1 )X0 O 
T2= LA 2 - LA t 

[0 0 9 0] '&r>T, ^— 45«kOC»z:T9-f ^>hn-f 
;i/TO»fP*iiE»TAL , £ TAL 2 te#Oft 18C«to 

[0 0 9 1] 

[ftl 8] TAL, = T 1/7? , 
TAL 2 = T 2 / 77 2 

fcfcU 77, J-77^^>h^M3^«it 
<0(Bieift*^»'r*»fP«!«-C¥ffi [rad/LSB] , 
7? 2 : ^z: 7y-{*> Yn^ )V<DU<1 )\,$LWT:<DM$\ft 
*!C»T«»fW*T*tt [rad/LSB] . 
[0 0 9 2] i£*±CD J: 3 ^ bT*»fc»f^ffiiESTAL , 

LtaftlK, *fc*©A»ftft«»«U>X©«^ 

[0 0 9 3] ±SS^*lffi0lTttjfeat«-^<hbTH 
#Kft (sinSfcttcos) <B¥89B£r#*.T^£d*, #J*_ 

[0 0 9 4] &43, ±ta^*SS^JT«> *-:F9>f*> 

h n -f ;ns <fc zfm~ r 5 -f * > h =i -f )v <d$lw & n m v 
[0095] a±-aottPissa»Tfi i 5t*©^7 1 

[0096] [S001] «(RJ«7 tioTffif^tt^ai 

[0097] [S002] mmmm&ft^ l l (Xax, 
Yax)**6)M;*a»an»:«»ffi« (Xps, Yps) 
^Ts^-zS 1 OT^Sjo 

[0 0 9 8] (Xax, Yax) = (Xps, Yps) 
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[S 0 0 3] Sg-7^*>hrW;MiIE»TTAL 2 £ 
3&3tc£^T3jc«>.5. 

[0 0 9 9] [S 0 0 4] 1-7 7^ *>Vn-( )VmiE 
»TTAL 2 ZWtfe. 

[0 10 0] [S 0 0 5] AW^fFWMAWmin#iJif= 

[0 10 1] [S 0 0 6] Wcl 7 33 JctflSC 1 8 
T^-*J;^-T5-f *>ha-i-;i4iIE»TAL „ 
TAL 2 Sr*a?)S. 

[0 10 2] [S 0 0 7] m-*3J:^-T^<^>h- 
3-r;i4iIE4TAL „ TAL,^S. 

[0103] [S008] 6 O^ffP#<fi0min¥iJ»r„ 

[0 10 4] [S 0 0 9] fi(6]|§7f'J:S^m*iT«» 

' [0 10 5] £fc2O©*y;L--^>£JtoT:fc0. 

[0 10 6] -9-^;i/-^> 1 

[SS0 0 1] *ft»l/>X8 C®«gE*E*l§:^ 0 

[0 10 7] [S S 0 0 2] m^R8*K>5:fftfeti}®4 1 

±T*<Dm.TmmiH@.mm&i:i <sn «±iR 

[0108] [SS003] IliffifW i 1 \Z&-3 
[0 10 9] [SS0 0 4] tt%lU>X8izm&ME- 

[oiio] [ss o o 5] 8g*Ma:gwis£&i 

^TJfcfe-S (Wis 1 ) „ 

[oiii] [ssoo6] mTmmtt&wtiimm 4 1 
±T<Dm^mm»tiSLmw» i & 1 ^ 9 ^ (si) «±ir 

[0 112] [S S 0 0 7] H*fftHWis£gcl (cSo* 
t^T*#>-5> (Wis 2) o 
[0 113] [SS 0 0 8] fi|S]fiMAWStili 0 
[0 114] AW=Wis2-Wisl 

[gS 0 0 9] MttU>X8lCAttSEeiHe. 

[0 115] [SS0 10] «?iiI*ffilttWB4 1 

±T©* : ?ssMMfifWi»*ii}-<^;i' (si) eons 

[0 116] [SS0 1 1] SfiMtlWAU, WADft 
ffi (WAU 1, WAD 1) „ 

"To 1 1 7] [s s 0 1 2] ttVouyxs \zmWAE- 

AE£S£. 

[0 118] [SS0 13] itStliWAU, WADft 
Hi (WAU 2, WAD 2) „ 

[0 119] [S S 0 1 4] AWAU=WAU 2 -WA 
U 1 

A WAD=WAD 2 -WAD 1 

[0 12 0] [SS0 1 5] il 5l;l^taOU, 
a 0D£5tc.*5„ 



[0 12 1] [SS016] »14CaS^>To0S* 
[0 12 2] [SS017] Rl5C«^HTeOS* 
[0 12 3] [SS0 18] il6l:So'^TX0^ 
[0 12 4] 017 K#3891T©#jftHiE©«l&BI£5S 
©#jS*tiE£§ttfc®^bf--A 6 4 7 K «fc 0 . 

«^iSiK/^->6 1 mmm . £«t 
»^ms§6 2 (-^Tc&ttjgi) ©^®±(c^s-r^»„ n 

©it, lff-A6 4te*f#ll/>X8 d^T^igfS 

[0 12 5] «^ If- A ®» <§ftg§'v# 
itIDF fctt. 0 S*K:±TK:S:*:fi*<Ott*#tt©H 
[0 12 6] CCT. «T^Wa^tti§§ 6 2 _kT?©« 

-a. d©#^iRsi««^MW*^aisg6 2mm±\z^ 

Z*lZ>Wrf-Wmffi.n? — > 6 1 ymcD^iz^y 

[0 12 7] fCT, CW^JR^XTV^VrK;]/ 
EC J; o TM £> ^©MiE^ff -3 it <t * ©^^Hlfcfatfc iti 
g§6 2a»&©«^©jfeSEttB#»fc«EoTfEfl;-rs« 

i& x r- -f if v n -r ;nn <& s c: t tmm. t a 

[0 12 8] Tfcto'S. ffk*-A6 4H, H7H!« 
/t^->6 l^±OCmT^B8itS^mSg6 2<Dnr?-WMl 

tam±iz^m^ntz^^. n\m&7 lao x^^tc^io 
z>ft&®Lm<z>&iB&g:tttzn?mmttm8itiim6 2 ©ft 

[SISS6 5 iOff^S S©«$Mid S S/d t £frjffl#§2 

6_ttistoa^. ietegB6 6 5^ >fyu 

BT©Jl#Jte«fC*fT£l8$Htd S S/dw=(d S s 
/d t)/w i ' Kg*T*. w i ' ttfc^FI* 

[0129] z\nt>#MmiEmm<Dmnc>mT&mi 8 

K/t*->6 l*J:tf*?ajRa*BtfettUg6 2mm±.ti 
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4. Z-tD^y-'y-^mt^ t sH S^jgiR/t ^ — > 6 1 
<Drt?—><D 1 fcf-y?PSm^t*-A»^S^w i ' 
T-iIj®-f3P#ra2 l/2XP/wi' iOt^E^m 

<h^s«t3tc^f -s>„ ti^ssxtt m^mmm^ 
[0130] zcnm^mzimxmnmkT&tgomk 

«<E>#J-&£$WMf^d S S x/d ttLT#5„ »#ff 
^dSSx/dt©i^itoi§©. Xr-f^a-f 

Z dSSx \ / / dSS 

. [0 13 3] ^JiWlljft^xXTV^ri'OUCO^T 

"fi o Ac <h ^ o^fi^roietft^ t b <d z 

[0134] z.n%(D— mommz£^TmT¥—&\3. 
&m\zmmtji#&w.mc>W}E : $: smmzn -o rcvim-c, 

[0135] £tc. ±$zconM&mt. nTumw*? 

->6 lCO/t^->fg^«Eg^Tfeofc^. dtl«^2 

So 

[oi3 6] u±~m<D#&ffim*&mT*n ot%v>x 

[SO 1 0] «lW*ffl*fflSgl 2(Xst, Yst)**5*> 

i;*sg$nfc«sfs@ (xps, Yps)^x^-v 5 io 

[0 13 7] (Xst, Yst) = (Xps, Yps) 

[S0 11] X5^^vrK;UX*iiE*I STx£?J3Sl 

[0 13 8] [S 0 1 2] <ifa#§7K<k-3Tffimf£^*jl 
OX^^SilrBlM^, 

[0 13 9] [SO 1 3] Xf^^?3-fMiIEtI 
STx£-|fgm_htf-5<, 

[0140] [S 0 1 4] dSSX/d t ©fx 0 
[0141] [S015] (ISTx, dSSX/d 
t) <Z>fB®„ 

[0 14 2] [S0 16] XT-f^3-fMf«7 

[0 14 3] [SO 1 7] m\ft%£ 7 ck o TffifB*i^ ilS 
©X^lSl^d^To 
[0144] [S0 18] Xr^^-73-f;PXffiiEiI 

[0145] [s o i 9] mtnm nz^-oxmmwf-m. 

[0 14 6] [S0 2 0] Xf-f^n^MIiEII 
STx*-©Pt±^S. 

[0147] [S 0 2 1] d S S Y/d t ©JjX t>&*. 
[0148] [S 0 2 2] (ISTx, dSSY/d 



)iW)ftmtfmm7,y--< w^-ovWiftm. i sTx(ds 

Sx/d t=max) dtl£— atBtt U 

[0 13 1] ^If, $8tfMr5tdSSx/d t «, x^ 
fatC^fiLfc<hi*<D$ltfHi^fdSSX/d t cyMCtS 
bfct$0i^dSSY/d t<fc03£l 9(C<fcoT 

[0 13 2] 
[f&l 9] 

»(^):} + 

t) OfBSL 

[0149] [S023] Xr>r^3^JI,Xl«7 

[0 15 0] [S 0 2 4] <ifl*]£g7 CJ:oTfitfi 

[0151] [S025] r-^HBL_I STxf£ 
(019) 0 

[0152] [S 0 2 6] dSSY/d t(?)l^i^^ 
h^<Dl STx^TBLI STx^S^T*#>£ 
( I STx_ma x) « 

[0153] [S027] X^^n^XfCESl 
STx_max£f£^ 0 

[0154] [S028] Xf^^^f ;i/YffijE* I 
STyMiira 

[0155] [so 2 9] m$\%£7 \z^-DxnmmTm 

[0156] [S030] X^^n^l/YMlEil 

[0157] [S031] d S SX/d t O5(0ii^ o 

[0158] [S 0 3 2] (ISTy, dSSX/d 
t) cOfB^o 

[0159] [S033] T.'rJ tf-?U^)VYmk%k~T 

[0 16 0] [S 0 3 4] Sffl7{:J:oTSiefi 

[0161] [S035] X7V^3-f;^Y»IE» I 

[0 16 2] [S 0 3 6] CioTMftfJI 
"cOY^^]^Sfflf^]M^o 
[0163] [S037] XtV^=W^Y*§IE*I 

[0164] [S 0 3 8] d S S Y/d t (£>3x0ii^o 

[0165] [S 0 3 9] (ISTy, dSSY/d 
t) (DfBSfeo 

[0166] [S040] x5V^=KJi/Y^{y& 
7o 

[0167] [S041] m&)%s7 \Z£r>Tffim%L^m 
QY^ft^Mf^To 
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[0168] [S0 4 2] f-^HBL_I STyf^ 
(02 0) . 

[0169] [S 0 4 3] dSSY/dtOf^t/jS 
£#©1 STy£TBL_I STyl:S^^T**5 
( I STy_ma x) . 

[0 170] [S 0 4 4] X^i-^-m'f^YCDffllE* 
I STy£TBL- I S T y (C»0*^T#£>3., &Lh© 
*Sfi«Tffl^T*fc*WMEflifcttl»l 1. ftAMftfttt 

[0171] ttpsffl^mgg 1 1 ©-«£0 2 1 

T. 0*©5cEPitff^|6j^e>*fc— e- liMCP 

fcJfMBfffl!*SW\ S6CMCP7 1tI4 0fift4 
P SD 7 2T*££ij£n-5. P S D 7 2 Ttt. M 

C P 7 l K-&«^©A#L;fcffilIK#J6Lfcfi«fflM^ 

^m^j-r-So mc p 7 1 ti«ff£3:n&*Miftge®*« 

£f;:j£i;T*g&tfc£fi;ta£>©#.&l^. MC P 7 lOM 

[0 17 2] ineMCPiPSDHT/Vyt- 
y*7 4t±n7^-y7 5 {c£oT&tf#©;£8;lCj; 0 
MCP:fcJ;tfPSD©Aai#i?<fctf*g© 

[0 17 3] — PSD7 2<hH y!j3>7* FX 

»*. ft*©ffi«*i^Xl/-h±K:A?J-r£<!:, 

**. ^©«jg©-«©«BS0£0 2 2ic:^-r<, 

5* * nfc x 1/ - f ± \z itmm w tc jp s> -> 3 - > 9 mm r 

[0 17 4] XU- h±(CA*LfcWm^«-e-©5!^ 

t, 0ij^«x*fp]-c««iix 1 ix2fcm^-r^<, 

[0 17 5] — #,&fS&ffl&fflgg 1 2K«MCP% 

^ £ ©jjfrtM X ran* it «k 0 **"JT * * . 

[0 17 6] CZ.X'\t. MSlfW§MI:i:oT 
[0 17 7] 

[lascofawifrf&Hji] 

[Ell] *fS^(CJ:«j£aiES!«?a«tt(0«K«I^H. 
[02] *fgBJ*iS^B(c<kSWi^ScD«{l§Eo 
[0 3] *56«C«k*«lW*©Ba**-rH. 

[04] »«U'>xa«s©5E<bt* ; f tf-ASiWffiii 



[05] 7£&m&%t&ths%&m%e>m&&7p?m. 

[06] *f#/U->XcoS*#ijig*5J;o:h<D^fi:@T 
©fit !^>XIiioH»SSt0. 
[0 7] #58«fc£tt**MM8;&te©«iS:H. 
[0 8] ^^SWOIeHEtfatJSSS-rH. 

[0 9] -^unii«ffit«^3t^^iH!te^^oi5ite« 

©M^S^tm 

[01 0] #4&U>X^A»T*«^lf-A©*M$iftB 
T©Alrt;£g?£#©3^5?:7. 

[011] #$&l^>X^©i5*i&A*N»#©*^lf--Alil* 
tegs** 

[012] JR!6«£t?«^fcr-Ajll*MfcB*:Ji©*BI. 

[013] «ffl3&affi«iSffliKMff*©n«**-r 
0. 

[014] flffi«K6AWAt»ftl/>X^t : Fi;-A 

[0i 5] mm&<mmAWAt*iy)u>x^m?¥-& 
[016] #»9iT?©;£3iE«#©— a. 

[017] *£9IK«fc*#J&»3E»«©*B&B. 
[018] #j«*|]EtCH*-r*«^©3gYIS**-rH. 
[019] 7f ;HfPii«M^OHffS 
SXt"— XJk 
[02 0] *«WTf©« : F*aiR*^^->©-a. 

[021] #sgi?iit?©tti)3SEffl&ms©-«. 

[02 2] *58WT?©ffiBttm»©-«. 
[02 3] *^HJT»©S»jttiiS©v— ->->x©-^j* 
^X0. 

[024] *%w-?v>&mmmm<Dz/->ry7.(D-m* 

[02 5] #S^T©a»ttiltt©S'-X>;*©-0!l£ 

5VT0. 

[02 6] *3BKT?©e»ttWK©>'-'ir>;*©-H* 

[02 7] YXf-f Xv:j< ;Hbf^»t«^m#©M« 
S^-Tt— X;k 
[02 8] *f8HJ-e©i»)*^i8S©->-er>X©-«fiJ 

£^-f0. 

[02 9] *^BJT©e«»#^iS^©->-^>^©-CS| 
*7p-T0. 

[0 3 0 ] '""*»WT© eW^jSWSE©^-^ >X©-#J 
£^T0„ 

[03 1] *fgBJ^©gSj#-&glS©i>-y>X©-{*J 
£SrT0,> 

[«F^©iftBJ] 

l-«^aS, 2-77-K. 3-iRj£l/>X. 4-Xt- 
^X^s-Ok 5-^-77-f/>h3-fJk 6-^~ 
77^^>ha-fJk 7-flSl6lffi. 8 U>X, 9 

-StJSf (^x-A) , 1 1 i-«m 

Sffl^ttits. 1 2 -#j««flEflMfttH«. 13-Xf-y 
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n>ho-7. 1 4-(*m-&-&a*«IS!3e«. 15- 

mfkatrtiBmtust^s. i6-a»ttixB«s. i 

7-aWtYRSS. 2 1 --^m^tfcffiSi. 2 2- 
4MRIB. 2 3-M»iS$8, 2 4 -fifflSUKilBlK. 
2 5 -<HlAj«*WB£fe«. 2 6-ttWI. 2 7--*lPl 
MM, 2 8-JR3EU>XfKR, 2 9-Xf^^3-f;i- 
Hag, 3 0-S-77-f/>ha-fJHl, 3 1-1= 
*>hrKJU«i®, 3 2-*fi»U>X«aS, 3 3 



s§n>ha-7. 4 i -nT&mmtiLW&mm* 42- 
«c. 4 3-xmis, 44-YWHftsi, 5i-*r 

fctfifcrt^-X 6 2 •••«?«!» 3*»&ffl8S. 6 3-i 
US. 6 4-lft'-A. 6 5-«^IhI8S, 6 6-13 
gf, 7 1-MCP. 7 2-PSD. 7 3-tbA^tf 



[HI] 



[02] 



El 1 



S 2 





[05] 



0 5 



wi = (xi, yi) 



[06] 




yz Y 



[0 8] 
H 8 

+ w = (xz, yz) 



M2 0 0 0 




AMIHIAU2HMM 
A«AD=WAD2-»AD1 



[H7] 




li : w - VoZ + wo 



Wio 






Wio = 
Yio = 



[09] 

m 9 



E 


n 


El 


m 1 


E2 

| 

j 


nz 


: 
: 

En 


nn 


[01 5] 


m is - — 








a o 


AWA 




a oi 


AWAi 




a 02 


AWA 2 




a On 


AWAn 





CD2 — 
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IDF* 



u 

* E 



I 



I wis I 



I Hi I 



[01 0] 
H 10 





I — i 


IDAx 


> 










> 



WAU2 




ABAIHWUMAUI 
AWAD=flAD2-flAD1 



[01 2] 
0 12 



r 




WW 



J 



Co { Wpi I 3 



[011] 



11 




Wai 




Wlo 


_ Wpi 






Who = 


* (Zo-Zo) X (8 L- 8 u) 


Wai a 


M X wao 


Wic 


0 


gi X wo2 + hi X Va2 — M X Wo2 



Wbi e»Wio + Wai 



[01 4] 




m 14 


A WA 




\ A WAu 






a wad /, 

X f 


a oo 


aou 



[0 2 0] 



Wl » Wpi + CD Wpi • WpJ ■ Wpi 

wpj « Xpj + Jypi 
wpi = xoi - rypi 




[01 6] 



m i6 



IDF* 



IDAx 





























IDAx 







t 



(15) 



2000-195453 



1 7] 



[HI 8] 



17 



S3 18 




dSS ^ dSS ✓dwi 
dw ™ dt ' dt 
I , dSS 
wT * dt 



IDFx 




1 

IDPy 

13 X 

II 

1ST* 



SSx 



dSSx 
dt 





t 


<Xf7?1 2 3 4 
ti 


5 6 7 8 % 


f . SSX 

ljuuui 


SSY ' 

MM 


t 

jJJIilMJliLjL 



1 9] 



0 19 



TBL__lSTx 


ISTx 


m 






ISTxl 
ISTxZ 


m, 
cm 


MM, 

fdSSYl 
L dw J 2 


[d^l] 

E99L 


ISTx_max 


cw, 
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